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hlffN/#+CBody weight increase (Tacon, 1990)
BWI = Wt2 – Wt1
+!G8Wt1
+!G#8Wt2
 
hlfgN/P#+C(Bekcan et al., 2006) Percent body weight increase
PBWI (%) = [(Wt2 – Wt1) / Wt1] ×100
+!G8Wt1
+!G#8Wt2
 
hlfh's!#;tb+Pc(Hevroy, 2005)  Specific growth rate
SGR(% /day) = [(LnWt2 – LnWt1) / t2- t1] ×100
@#*.1:M+8LnWt1
@#1:.*M#8LnWt2
+4;:#Ct2- t1
  
hlfl@+'"b8!G+c  (De Silva & Anderson, 1995)  Average 
daily growth
ADG (g/ fish / day) = [Wt2 – Wt1 / Wt1×(t2- t1)] ×100
!G+8Wt1
+!G#8Wt2
+4;:#Ct2- t1
hlfnMJ*/H(Ai et al., 2006)  Condition factor
CF = [W / L3] ×100
8+!G=?!W
8:*=?!!*L

hlfm+ ' H2!(De Silva & Anderson,1995) Velocity of growth of body 
weight
V.W % = [2 (Wt2 – Wt1) / n (Wt2 + Wt1)] ×100
+!G8Wt1
+!G#8Wt2
+4;:#C+n
 
hlf: ' H2!(De Silva & Anderson,1995) Velocity of growth of body 
length
V.L % = [2 (Lt2 – Lt1) / n (Lt2 + Lt1)] ×100
:8b*!*cLt1
:#8b*!*cLt2
+4;:#+Cn
 
hlfi!J#o=+$!(De silva & Anderson,1995) Coefficient of variation of 
body weight
  
CVW % = [ (Variation of body weight) / W (mean weight) ] ×100
MX!+#8b!Gc (Variation of body weight)
@+"#8b!GcW (mean weight)

hlf!J#o=:$!(De Silva & Anderson,1995) Coefficient of variation of 
body length
CVL % = [ (Variation of body length) / W (mean length) ] ×100
MX!:#8b*!*c (Variation of body length)
@":#8b*!*cW (mean length)

hlffk8r(De Silva & Anderson,1995) Body weight gain
BWG = (Wt2 – Wt1) ×N 
!G+8Wt1
+!G#8Wt2
8M3*;);N
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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)+e!'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!G#F
hlgf!J#1=#\R#(Hevroy, 2005)   Feed conversion ratio #">!*E
\R;68E)!8;I*#8AJ+^+'#:!+6#\RD6)
8X!;';!37H*/!GF
FCR = g dry feed eaten / g live weight gain
\R);';b!Gcg dry feed eaten
;4H+!G8g live weight gain

  
hlgg#\RbPcFeed efficiency(De Silva & Anderson,1995)
FE (%) = [g live weight gain / g dry feed eaten] ×100
8;4H+!Gg live weight gain
\R)^E;';b!Gcg dry feed eaten
hlgh\R)+;';b+PcFeed intakebXue et al., 2006c
Feed intake (% / day) = 100 × I / [(Wt2 + Wt1)/2×(t2- t1)]
\R);!G=?!;'I
+!G8Wt1
+!G#8Wt2
+4;:#Ct2- t1
 
hlgl#W!])bPc(Azewedo et al., 2004)  Energy retention efficiency
ERE % = [(FBW×Energy final) - (IBW×Energy inital) / Gross energy intake] ×100
+#8b!GcFBW
W!)#8',b!GjWcEnergy final
+8b!GcIBW
W!)8',b!GjWcEnergy initial
W!);';bWcGross energy intake

hlgnH1?#K!T"(Helland et al., 1996)  Protein efficiency ratio $P
K!T!G!+/J!G;'X!"r(E'#++!8]+
K!T\R")8+Q;';H;'/JF
PER (g/g) = g live weight gain / g protein intake in fish 
+4H;b!Gcg live weight gain
  
K!T;';"b!Gcg protein intake in fishb\R);';×K!TP"
\R);';c

hlgm!;!N)K!T+r"bPc(Hevroy, 2005)  Net protein utilization 
NPU =[fish protein gain (g CP) / total protein consumed (g CP)] ×100 
K!T;4H"b!GcFish protein gain (g CP)
K!T ;';"b!Gctotal protein consumedb\R);';×K!TP"
\R);';c

hlgU+!Q(Helland et al., 1996)   Lipid production value
LPV = g retained lipid / g lipid intake
!Q;']b!Gcg retained lipid
!Q ;' ;b!G  cg lipid intake in fishb\R ) ;' ;×!QP\R)
;';c

hlgi1r')(Xue et al., 2006)   Hepatosomatic index
HSI (%) = (weight of liver / total fish weight) ×100 
1+b!Gcliver weight
+8b!Gclive weight
 ** *$:Jb5Mc (Ai et al., 2006) Survival rate!H7!T!`^#6!")
G+/8G+Pr'-7G;+!);+4!H/!G!3
T#+4;#8AM0!C!G$P;;+H/F
Survival rate = (Nt – N0) ×100
8M*)+4;#CNt
8M*)+4;#CN0
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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Effect of dietary inulin as prebiotic on growth, survival and 
intestinal bacterial density of juvenile great sturgeon (Huso huso)  
 
Abstract 
Use of prebiotics, nondigestible dietary ingredients that beneficially affect the host 
by selectively stimulating the growth of and/or activating the metabolism of health-
promoting bacteria in the intestinal tract, is a novel concept in aquaculture. An        
8-week feeding experiment was conducted to investigate the effects of dietary 
prebiotic inulin on the growth performance, intestinal bacterial density, body 
composition and values of blood serum enzymes in the juvenile great sturgeon 
(Huso huso). Three replicate groups of fish (initially averaging weight 16.14 ± 0.38 
g) were fed diets containing prebiotic inulin at levels ranging from 1% to 3%. The 
basal diet was contained 3% cellulose. The results of linear regression showed there 
was a negative relationship between some performance indices including weight 
gain (WG), specific growth rate (SGR), protein efficiency ratio (PER), net protein 
utilization (NPU), energy retention (ERE), feed efficincy (FE), protein retention 
(PR) and supplementation level of inulin,. At the end of trial, the 1% inulin 
treatment insignificantly showed an enhaced survival between the treatment groups. 
Intestinal lactic acid bacteria (LAB) increased in group treated with 1% inulin 
compare to other groups. No significant difference were observed in body 
composition and level of serum enzymes (P>0.05). Moreover there was significant 
correlation between ALT and LDH values (P<0.01). Result obtained in this study 
shows that the prebiotic inulin didn’t influence the increase of the growth 
performance of juvenile great sturgeon and it is not appropriate for supplementation 
in the diet of beluga.
 
Key words: Prebiotic inulin; Growth; Feeding; Body composition; Blood serum 
enzymes; Intestinal bacterial density; Great sturgeon (Huso huso) 
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